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(57) ABSTRACT

An 1njection molding machine includes a plasticizing unit
and a closing unit which has at least one column which
passes through and i1s moveable relative to a supporting
clement. A jacket at least partially surrounds the column at
formation of an annular space and bears directly against the
supporting element, wherein the jacket has at least one
connection piece for providing a communication between
the annular space and a suction unait.

20 Claims, 2 Drawing Sheets
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INJECTION MOLDING MACHINE WITH AT
LEAST ONE COLUMN HAVING A
SURROUNDING JACKET

CROSS-REFERENCES TO RELATED
APPLICATIONS

This application claims the priority of German Patent
Application, Ser. No. 102 00 813.2, filed Jan. 11, 2002,

pursuant to 35 U.S.C. 119(a)—(d), the disclosure of which is
incorporated herein by reference.

BACKGROUND OF THE INVENTION

The present invention relates, in general, to an injection
molding machine, and more particularly to an injection
molding machine having a plasticizing unit and a closing
unit of a type including at least one column completely
fraversing a supporting clement and moveable relative
thereto.

Injection molding machines, especially those for use
under clean room conditions, are known to have modified
scaling systems at the columns that move relative to the
supporting element 1n order to decrease the release of
contaminants. Examples of such sealing systems include
scals made of Viton™ commercially available by DuPont
Dow elastomers. The area stretching from the plasticizing
unit to the mold mounting plate of imjection molding
machines, used under clean room conditions, are normally
kept under a clean room environment having a lower class
rating than the closing unit with the mold that are subject to
a higher class rating. This difference 1n the class rating of the
clean room environment 1s typically realized in practice by
providing two separate spatial zones that are sealed from one
another and include separate filtering systems. When main-
tenance work 1s required or the mold 1s to be replaced, the
entire 1njection molding machine 1s moved into the area of
lower class rating with respect to the clean room environ-
ment.

Still, contamination 1s encountered during operation as a
result of abrasion caused by sliding friction as the column
moves relative to the seal provided at the junction to the
supporting element, and as a result of lubricant particles
which evaporate from the lubricant film on the column. The
relative movement between column and supporting element
resembles a pump motion and promotes even more a spread
of contaminations. Laboratory tests on closing units of an
injection molding machine have shown that modified seal-
ing systems, while decreasing the number of released con-
taminants at the point of penetration of the closing column
into a fixed mold mounting plate, are still not sufficient to
satisty the more stringent demands on a clean room envi-
ronment.

It would therefore be desirable and advantageous to
provide an 1mproved injection molding machine to obviate
prior art shortcomings and to satisfy stringent clean room
demands.

SUMMARY OF THE INVENTION

According to one aspect of the present invention, an
injection molding machine includes a plasticizing unit, a
closing unit having at least one column which passes
through and 1s moveable relative to a supporting element, a
suction unit, a jacket at least partially surrounding the
column at formation of an annular space and bearing directly
against the supporting element, wherein the jacket has at
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least one connection piece for providing a communication
between the annular space and the suction unit.

The present invention resolves prior art problems by
Incorporating a suction unit to remove contaminants from
the clean room environment. In this way, particles released
into the environment as a result of the relative movement
between column and supporting element at their juncture
can be effectively reduced 1n a simple manner. This decrease
in release of contaminants 1s especially relevant, when using
the 1njection molding machine 1n a clean room environment
that requires a higher class rating, and 1s 1n particular crucial
between the closing columns and the mold mounting plate of
an 1njection molding machine according to the invention, as
cach 1njection step 1s accompanied by a closing motion.

Decrease 1n release of contaminants can be realized by
providing a jacket which at least partially surrounds the
column on the side of the supporting element where the
contaminants are released. The jacket has a configuration of
a collar which directly adjoins the supporting element. The
collar and the column define together an annular space
which surrounds the column. The jacket 1s provided with at
least one connection piece to fluidly connect the annular
space with the suction unit, €.g., a pump, a vacuum cleaner,
or a venturl nozzle. Attachment and operation of the suction
unit produces a pressure below atmospheric in the annular
space, and contaminants, such as abrasions, released on this
side of the supporting element, and particles, evaporating
from the lubricant film adhering to the column, are sucked

off.

According to another feature of the present invention, the
jacket can be constructed to be substantially air-tight. In this
way, a scaled connection with the supporting element 1s
implemented, while the annular space 1s 1n open communi-
cation with the environment, suitably on the supporting
clement distal side. The connection piece may be disposed
on the supporting element confronting side of the jacket and
connected to the suction unit. Suitably, the suction unit 1s
located here 1n the area of lower clean room standards, 1.e.
in the area of the plasticizing unit. The connection between
the suction unit and the connection piece can be realized by
using tubes which are sealingly guided through a separation
between the clean room environments of different class
rating. During operation of the injection molding machine,
the suction unit 1s switched on 1n order to aspirate particles,
released at the juncture between the column and the sup-
porting element, as well as lubricant particles emitted from
the lubricant film that lines the column in the area of the
column stroke and 1s exposed at this point of time.

As the annular space 1s not closed on the side distal to the
supporting element and as the connection piece rests against
the jacket areca adjoining the supporting element, a particu-
larly good flow of air 1s ensured through the annular space
and an effective withdrawal of particulate contaminants 1s
realized.

Of course, it may also be possible to position the con-
nection piece approximately i mid-section of the jacket
while the annular space, formed by the jacket and the
column, remains open on the side that 1s distal to the
supporting element. To still realize an effective flow through
the annular space also 1n this configuration and to ensure a
withdrawal of produced contaminants, the jacket 1s provided
on the side of the supporting element with apertures, e.g.,
slots, through which air from the clean room can flow 1n.

According to another feature of the present invention, the
annular space, formed by the jacket, can be sealed against
the column on the supporting element distal side by a seal.
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The provision of additional apertures enables aspiration of
clean room air which, together with particulate
contaminants, 1s removed via the connection piece provided
in the area of the jacket. This configuration bears, however,
a risk of contamination through abrasion as a result of the
additional seal on the supporting element distal side that
may partially be released into the clean room environment.

According to another aspect of the present invention, a
jacket for an injection molding machine, includes two jacket
portions of substantially semi-cylindrical configuration
which are sealingly connected to one another and mounted
adjacent the supporting element about the column, and at
least one connection piece provided on at least one of the
jacket portions for providing a fluid communication between
the annular space and a suction unit. Suitably, the jacket
portions can be connected by pipe clamps. Normally, the
connection piece 1s configured as connection pipe.

Thus, existent mnjection molding machines can easily and
rapidly equipped with a jacket according to the present
invention.

According to another feature of the present invention,
there may be provided rubber seals for sealing the substan-
tially semi-cylindrical jacket portions relative to one
another.

BRIEF DESCRIPTION OF THE DRAWING

Other features and advantages of the present invention
will be more readily apparent upon reading the following
description of currently preferred exemplified embodiments
of the invention with reference to the accompanying
drawing, 1n which:

FIG. 1 shows a fragmentary, partially sectional view of a
principal configuration of an injection molding machine
according to the present 1nvention;

FIG. 2 1s a more detailed fragmentary side view of the
injection molding machine according to the present inven-
tion; and

FIG. 3 1s a plan view of the injection molding machine as
viewed 1n the direction from a column toward a supporting,
clement.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

Throughout all the Figures, same or corresponding ele-
ments are generally indicated by same reference numerals.
The depicted embodiment is to be understood as illustrative
of the mvention and not as limiting 1n any way.

Turning now to FIG. 1, there 1s shown a fragmentary,
partially sectional view of a principal configuration of an
injection molding machine according to the present
invention, including a supporting element, represented here
by way of example by a mold mounting plate 1 which 1s
traversed by a column or tie bar 2 of a closing unit. Only one
column 2 of the closing unit 1s shown here by way of
example 1n order to describe the principle of the present
mvention. It will also be appreciated by persons skilled in
the art that the injection molding machine and the closing
unit must contain much mechanical apparatus which does
not appear 1n the foregoing Figures, e.g. further mold
mounting plate, half-molds supported by the mold mounting
plates, plasticizing unit, drive means etc.. However, this
apparatus, like much other necessary apparatus, 1s not part of
the 1nvention, and has been omitted from the Figures for the
sake of simplicity.

In the nonlimiting example of FIG. 1, the column 2 of the
closing unit 1s movable while the mold mounting plate 1 1s
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fixed. As soon as the column 2 moves during the return
stroke out of the fixed mold mounting plate 1, the column 2
1s lined by a fine lubricant coating which 1s caused by the
lubrication of the sliding bearing 1n the fixed mold mounting
plate 1 and cannot completely held back by seals of the
sliding bearing.

To prevent a release of contaminants into the
environment, 1n particular when the injection molding
machine 1s used 1n a clean room environment, the column 2
1s surrounded over its stroke range by a jacket 4 which
envelopes the column 2 at a constant radial distance to define
an annular space 6 with the column 2.

As shown 1n FIG. 2, the jacket 4 1s sealed on 1ts side
adjacent the mold mounting plate 1 against the fixed mold
mounting plate 1 by a sealing element 3 and 1s provided with
two connection pieces 8 in the adjacent area to the mold
mounting plate 1. Tubes 10 connect the connection pieces 8
with a suction unit 11 which generates a pressure below
atmospheric 1n the annular space 6. Thus, a stream of air and
particles 1s induced from the open (the left hand side in
FIGS. 1 and 2) end of the jacket 4 to the connection pieces
8, as indicated by arrows 12. Contaminants, encountered as
a result of the sliding friction between the column 2, on the
onc hand, and the fixed mold mounting plate 1 and the
scaling element 3, on the other hand, are moved into the
annular space 6. Likewise, particulate lubricants which
evaporate from the lubricant film adhering to the column 2
are entrained by the stream and removed from the clean
room Zzone.

The jacket 4 according to the present invention 1s of
simple design and thus can easily be mounted to existent
constructions. Suitably, the jacket 4 1s composed of two
half-shells or semi-cylindrical jacket portions 4a, 4b which
are connected together by suitable pipe clamps 7 and seal-
ingly connected to one another by sealing elements 3§, ¢.g.,
rubber seals, and sealingly connected to the fixed mold
mounting plate 1 by the sealing element 3. As shown 1n

particular mn FIG. 3, fasteners 9 are provided to secure the
half-shells 4a, 4b of the jacket 4 to the mold mounting pate
1.

Although the foregoing description 1s directed to a col-
umn 2 of a closing unit of an 1njection molding machine, the
novel and inventive jacket 4 for surrounding a column,
which 1s movable relative to a supporting element, 1s equally
applicable for other such units which require clean room
standards, €.g. 1n an ejection unit.

While the invention has been 1llustrated and described in
connection with currently preferred embodiments shown
and described 1n detail, it 1s not intended to be limited to the
details shown since various modifications and structural
changes may be made without departing in any way from the
spirit of the present invention. The embodiments were
chosen and described 1n order to best explain the principles
of the mnvention and practical application to thereby enable
a person skilled 1n the art to best utilize the mvention and
various embodiments with various modifications as are
suited to the particular use contemplated.

What 1s claimed as new and desired to be protected by
Letters Patent 1s set forth 1n the appended claims and their
equivalents:

1. An 1njection molding machine; comprising;:

a plasticizing unit;

a closing unit having at least one column which passes

through and 1s moveable relative to a supporting ele-
ment,

a suction unit;
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a jacket which at least partially surrounds the column at
formation of an annular space and bears directly against
the supporting element, wherein the jacket has at least
one connection piece for providing a communication
between the annular space and the suction unit.

2. The 1njection molding machine of claim 1, wherein the

jacket 1s constructed so as to be substantially air-tight.

3. The 1njection molding machine of claim 1, wherein the
annular space has at least one area in open communication
with the environment.

4. The 1injection molding machine of claim 3, wherein the
jacket has a distal end and a proximal end with respect to the
supporting element, said at least one area of the annular
space being provided at the distal end of the jacket.

5. The 1njection molding machine of claim 1, wherein the
jacket 1s sealingly connected to the supporting element.

6. The 1njection molding machine of claim 1, wherein the
at least one connection piece 1s disposed 1n an area of the
jacket near the supporting element.

7. The 1injection molding machine of claim 1, wherein the
jacket 1s composed of two substantially semi-cylindrical
jacket portions which are sealed relative to one another.

8. The mjection molding machine of claim 7, and further
comprising rubber seals for secaling the jacket portions
relative to one another.

9. The mjection molding machine of claim 7, and further
comprising pipe clamps for connecting the jacket portions to
one another.

10. The 1njection molding machine of claim 1, wherein
the supporting element 1s a fixed or moving mold mounting
plate of the 1njection molding machine.

11. The 1injection molding machine of claim 1, wherein the
column 1s a fixed or moving clamping column of the
injection molding machine.
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12. The injection molding machine of claim 1, wherein
the at least one connection piece 1s constructed as connec-
fion pipe.

13. A jacket for an 1njection molding machine, comprising
two jacket portions of substantially semi-cylindrical con-
figuration which are sealingly connected to one another and
are 1ntended for surrounding an element of the injection
molding machine at formation of an annular space; and

a connection piece provided on at least one of the jacket
portions for providing a communication between the

annular space and a suction unit.
14. The jacket of claim 13, and further comprising fas-

tening means for securing the jacket portions to a supporting

clement of the mjection molding machine.

15. The jacket of claim 13, and further comprising rubber
scals for sealing the substantially semi-cylindrical jacket
portions relative to one another.

16. The jacket of claim 13, and further comprising pipe
clamps for connection of the substantially semi-cylindrical
jacket portions.

17. The jacket of claam 13, wherein the substantially
semi-cylindrical jacket portions are each constructed so as to
be substantially airtight.

18. The jacket of claim 14, and further comprising sealing
means for sealing the substantially semi-cylindrical jacket
portions relative to the supporting element.

19. The jacket of claim 14, wherein the connection piece
1s arranged on a side of the jacket portions on which also the
fastening means are positioned.

20. The jacket of claim 14, wherein the connection piece
1s constructed as connection pipe.
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